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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The pneumatic tire pasted up on the rubber layer of a tire through this ultra-high~molecular-weight- 
polyethylene sheet while making the ultra-high-molecular~weight-polyethylene sheet which used the nylon 
system alloy as a component of an inner liner and/or the bead section, began to shave through the ethylene- 
propylene-diene system copolymer rubber which processed this nylon system alloy by the maleic anhydride, and 
was fabricated by the method paste. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the pneumatic tire which improved air retentivity with 

lightweight-ization by using a nylon system alloy for the component of a tire 

[0002] 

[Description of the Prior Art] Low mpg nature is in one of the big technical technical problems in an automobile. 
As part of the cure which solves this technical technical problem, the demand to lightweight-izing is becoming a 
still stronger thing also to a pneumatic tire. As one means of lightweight-izing of this pneumatic tire, only by 
reducing the amount of rubber, although what is necessary is just to have reduced the amount of the rubber 
used, since a tire performance etc. is made to get worse by rigid fall, there is a limitation. 

[0003] Then, although the attempt made to substitute for some rubber by crystalline thermoplastics occurred as 
a measure for the above problems, since the adhesive property with vulcanized rubber was bad, generally use to 
a dynamic use like a tire was made difficult. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is by using a nylon system alloy as 
thermoplastics to offer the pneumatic tire which improved pneumatic pressure retentivity with lightweight- 
ization. 
[0005] 

[Means for Solving the Problem] A nylon system alloy is used for this invention which attains such a purpose as 
a component of an inner liner and/or the bead section. The ethylene-propylene-diene system copolymer rubber 
which processed this nylon system alloy by the maleic anhydride While making the ultra-high-molecular-weight- 
polyethylene sheet (it abbreviates to the amount PE sheet of super-macromolecules below) which minded (it 
abbreviates to MAH processing EPDM rubber hereafter), began to shave, and was fabricated by the method 
paste, it is characterized by making the rubber layer of a tire paste through this amount PE sheet of super- 
macromolecules. 

[0006] a nylon system alloy ~ rubber ratio **** ~ it has high rigidity, while it is lightweight, and it has the 
property which was moreover excellent in flexibility, gas-proof permeability, etc. being able to paste up this nylon 
system alloy on the amount PE sheet of super-macromolecules firmly through MAH processing EPDM rubber, 
and pasting up firmly this amount PE sheet of super-macromolecules to a rubber layer by making an 
unvulcanized rubber rival and making it vulcanize ~ ****** — it becomes like Therefore, if such a nylon system 
alloy is used for the inner liner and/or the bead section of a tire, even if it turns lightweight, a rigid fall cannot be 
caused and, moreover, pneumatic pressure retentivity can be improved by the outstanding gas-proof 
permeability. 

[0007] In this invention, the amount PE sheet of super-macromolecules which began to shave and was 
fabricated by the method carries out heating pressurization sintering of the polyethylene powder of the amount 
of super-macromolecules, produces a pillar-like moldings, and means what shaved this moldings on thin meat at 
the hoop direction, and was started in the shape of a film. Drawing 1 shows one example of the pneumatic tire of 
this invention. For 1. as for the sidewall section and 3, the tread section and 2 are [ the bead section and 4 ] 
carcass layers. The carcass layer 4 is turned up so that the both ends may wrap in a bead filler 7 around the 
bead core 6 of a right-and-left both-sides couple. Except for the part corresponding to the sidewall section 2. 
inside [ maximum ] a tire, an inner liner 5 sticks inside, and is made it. 

[0008] The inner liner 5 and the bead filler 7 consist of nylon system alloys among the tire structural materials 
constituted as mentioned above. The amount PE sheet of super-macromolecules pastes up through MAH 



http://www4,ipdl.jpo.go.jp/cgi-bin/tran_web_cgi^eije 



2003/12/15 



^ 2/4^— V 

processing EPDM rubber, and th^pj which the main part of these nylon s^iMm alloy pastes up to a rubber 
layer has further structure which this amount PE sheet of super-macromolecules pastes up on a rubber layer. 
[0009] Although the inner liner 5 may be formed in the whole tire inside, it is desirable to remove some 
E corresponding to the sidewall section 2 which receives the severest flexion deformity like the example 
preferably shown in drawing 1 ] fields. Thus, the obtained tire can be lightweight-ized, maintaining [ compared 
with rubber specific gravity is small, and ] required rigidity, since the nylon system alloy with high rigidity is used 
as a tire component. Moreover, since a nylon system alloy has high gas-proof permeability, it can improve 
pneumatic pressure retentivity. 

[0010] There are some which are obtained from at least two kinds of resin mixture chosen from nylon system 
resins, such as nylon 6, Nylon 11, Nylon 66, Nylon 46. and those copolymers, as the above-mentioned nylon 
system alloy. In this nylon system alloy, the polyamide system resins and polyolefine system resins other than 
the aforementioned nylon system resin can be contained. The nylon system alloy [ section / 40 - 80 weight ] 
excellent in the gas-proof permeability which carries out at least one sort of nylon system alloy / which contains 
polyamide system resins other than aforementioned Nylon 11. such as nylon 6, for Nylon 11 less than 40% of the 
weight at least 60% of the weight or more /. and nylon 6 and nylon 6 -66 copolymer as an example, and carries 
out 10-40 weight section content of 5 - 30 weight section and the polyolefine system resin for Nylon 1 1 can be 
mentioned. As the above-mentioned polyolefine system resin, there are those maleic-acids addition products, 
such as polyethylene, polypropylene, and an alpha olefin copolymer like EPDM. etc., for example. 
[001 1] Moreover, it is begun to shave the amount PE sheet of super-macromolecules. and it is fabricated with a 
method, and while having the adhesive property which was excellent to rubber material, it is flexible and excels in 
flexibility, and since it is moreover high crystallinity. it has the property which was excellent in many, such as 
tensile strength, a modulus of elasticity in tension, dimensional stability, gas-proof permeability, and water 
resistance. As for such an amount PE sheet of super-macromolecules. it is good that molecular weight forms 
from the polyethylene of at least 1 million desirably. The adhesive property by the heat weld to rubber material 
improves by being 1 million or more. Moreover, as for the thickness, it is desirable that it is the range of the 
range of 20-200 micrometers. A firm adhesive property is acquired by setting this thickness to 20 micrometers 
or more. Moreover, by being referred to as 200 micrometers or less, it is flexible and a part for jointing excellent 
in flexibility is formed. 

[0012] The above-mentioned nylon system alloy has pasted up the amount PE sheet of super-macromolecules 
through MAH processing EPDM rubber. When this MAH processing EPDM rubber does not intervene, it becomes 
impossible to paste up with the amount PE sheet of super-macromolecules, and it becomes impossible to paste 
up a nylon system alloy on a rubber layer through this amount PE sheet of super-macromolecules. Moreover, not 
only the single-sided front face but a both-sides front face can be made to paste up the amount PE sheet of 
super-macromolecules on a nylon system alloy through MAH processing EPDM rubber. 

[0013] The layered product of such a nylon system alloy and an amount PE sheet of super-macromolecules is 
producible as follows. That is, a nylon system alloy is fabricated to the component of a predetermined 
configuration, and it is obtained by piling up and carrying out heating adhesion of both the front faces in which 
this MAH processing EPDM rubber adhered to the front face, respectively after [ this and the amount PE sheet 
of super-macromolecules ] carrying out application dryness of the MAH processing EPDM rubber solution. It is 
good to use what was dissolved so that the concentration might become the range which is 0.5 - 40 % of the 
weight at organic solvents, such as a normal hexane, toluene, and a xylene, as the above-mentioned MAH 
processing EPDM rubber solution, for example. Moreover, beyond the melting point of a nylon system alloy, the 
temperature at the time of piling up and heating the adhesion sides of this MAH processing EPDM rubber is 200 
degrees C or more, and it is preferably good to make it preferably the range of 300 degrees C or less below the 
temperature to which the amount PE sheet of super-macromolecules heat-deteriorates. 
[0014] Moreover, the pneumatic tire which used this nylon system alloy can laminate the component which 
becomes the amount PE sheet side of super-macromolecules of a nylon system alloy from a non-vulcanized 
rubber constituent, can produce a predetermined green tire, and can manufacture it by carrying out vulcanization 
fabrication using metal mold according to a conventional method. In this case, it is. even if it is any, although it 
consists of the thing or vulcanized rubber which consists of an unvulcanized-rubber constituent, and the 
component laminated in the amount PE sheet side of super-macromolecules of a nylon system alloy is **. 
However, when a component consists of a non-vulcanized rubber constituent, it is critical-surface-tension 
gammac. It is desirable to constitute from a rubber constituent containing 25-35mm N [/meter ] (for it to 
abbreviate to mN/m below) raw material rubber. This critical-surface-tension gammac By using the rubber 
constituent containing the raw material rubber of the above-mentioned range, the component which improved 
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the adhesive property over the al^^t PE sheet of super-macromolecules ^^l>e obtained. 

^ [0015] It sets to this invention andTs above-mentioned critical surface tension gammac. If surface tension of 
theta and its liquid is set to gamma for the contact angle which the homologous series of the organic liquid 
compound of liquid hydrocarbon and others show on a solid-state side as indicate by the Maruzen Co., Ltd. issue 
"chemistry handbook" basic volume II and the 618th page on August 20 (the 3rd **), Showa 53, the relation 
between cos theta and gamma will not be relate with the kind of homolog, but will become one straight line 
generally, gammac which is equivalent to theta= 0, cos theta=1 [ i.e.. ], at this time It is defined as saying a value. 
Critical-surface-tension gammac of the raw material rubber defined as this invention The value similarly 
measured using the rubber sample which carried out hot press of the raw material rubber, and made it flat 
instead of the above-mentioned solid-state is said. 

[0016] Critical-surface-tension gammac of the above-mentioned range As raw material rubber which it has U.S. 
MASERU Decker () [ Marcel ] Dekker. Inc.. and New York "Handbook OBU ERASUTO Mars 
NYUDEBEROPPUMENTO- and - technology" () of and Basel1988 issue [ Handbook of Elastomers New 
Development ] and Technology : EKE, baud MIKKU and ETCHIERU. SUTEFANZU (A. K. Bhowmik and H. L. 
Stephens) work. The isobutylene-isoprene copolymer rubber indicated in Table 1 of 253 page of octavus **** 
(IIR. gammac =27 mN/m), Ethylene-propylene diene ternary polymerization object rubber (EPDM. gammac =28 
mN/m), There are natural rubber (NR. gammac =31 mN/m). a polybutadiene rubber (BR. gammac =32 mN/m), 
styrene-butadiene copolymer rubber (SBR, gammac =33 mN/m). etc. 

[0017] Moreover, it is critical-surface-tension gammac mentioned above according to bridge formation of raw 
material rubber when a component consisted of vulcanized rubber. It increases and is critical-surface-tension 
gammac with the amount PE sheet of super-macromolecules (gammac =29 mN/m). A difference becomes large 
too much and the adhesive property over the amount PE sheet of super-macromolecules of a component falls. 
For this reason, when a component consists of vulcanized rubber, it is desirable to make another amount PE 
sheet of super-macromolecules rival on the front face of the component which consists of a rubber constituent 
which is not vulcanized before vulcanization, to be more than the vulcanization start temperature of the rubber 
constituent which is not vulcanized [ aforementioned ], and to heat in temperature of 130 degrees C - 300 
degrees C preferably beyond the melting point (125 degrees C) of the amount PE sheet of super- 
macromolecules. and to carry out heat adhesion simultaneously with vulcanization. It can paste up firmly by 
making it laminate with the amount PE sheet side of super-macromolecules of the component which consists of 
this vulcanized rubber, and the amount PE sheet side of super-macromolecules of the nylon system alloy of this 
invention, and carrying out heat adhesion. Moreover, it is critical-surface-tension gammac like the component 
which consists of a non-vulcanized rubber constituent. The rubber constituent containing the raw material 
rubber of 25 - 35 mN/m can be used. 
[0018] 

[Example] Two kinds of following this invention tires and a following comparison tire were manufactured. Each 
tire size of these tires was set to same 165SRs13, 

This-inverition tire: The green tire constituted from a nylon alloy which consists nylon 6 in the inner liner 5 and 
bead filler 7 except the part of the maximum inside corresponding to the sidewall section 2 of the tire shown in 
drawing 1 . and consists 15 weight sections and EPDM of the 15 weight sections in 70 weight sections and Nylon 
1 1 was manufactured, and vulcanization fabrication was carried out according to the conventional method using 
metal mold. 

[0019] An inner liner 5 fabricates the above-mentioned nylon alloy on the sheet whose thickness is 400 
micrometers. On a front face with the sheet with a thickness of 50 micrometers with which the front face and 
average molecular weight which began to delete and was fabricated with the method consist of polyethylene of 
5,500,000 The 1.0-% of the weight normal-hexane solution of the MAH processing EPDM rubber (TAFUMA MP- 
0610) by the Mitsui petrochemical company is applied. After drying for 60 minutes at 20 degrees C. the MAH 
processing EPDM rubber adhesion sides of both [ these ] sheets are piled up. and they are 20 kg/cm2. What 
heated for 20 minutes and carried out heat adhesion at 150 degrees C was used under pressurization. 
Comparison tire: Non-vulcanized isobutylene isoprene rubber with a thickness of about 500 micrometers was 
prepared all over the maximum inside of a tire through tie rubber with a thickness of about 700 micrometers as 
an inner liner 5. except having used the usual natural rubber compound as a bead filler 7, the green tire of the 
same composition as this invention tire was manufactured, and vulcanization fabrication was carried out. 
[0020] when the weight of an inner liner and a bead filler is computed and measured about these two kinds of 
this invention tires, and a comparison tire, respectively, compared with a comparison tire, a weight is small and 
this invention tire of a tire is [ about 50% ] lightweight ~ it had turned Moreover, the air leak test was performed 
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by the following method about thi^^ention tire and the comparison tire. 

Air leak test: Internal pressure 2.0 Kgf/cm2 after equipping an indicator rim with a tire (quiescent state) at the 
room temperature of 21 degrees C It is left for 48 hours and is internal pressure 2.0 kgf/cm2 It readjusts. 
Internal pressure is measured over three months for 48 hours for every progress as an origin of the time of a 
measurement start of immediately after readjustment. 

[0021] It is y-betat with the least square method about measurement data. It recurs, considers as t= timeCSun.) 
and y= internal pressure (measurement Internal pressure / 2.0). and asks for the air leak coefficient beta. t= 30 
days are substituted and the internal pressure decreasing rate per month (Z) is computed according to a lower 
formula. 

To Z(%/month) =(1-e-beta.30) xlOO. consequently internal pressure (decreasing rate Z) =2.6% of the comparison 
tire, it is internal pressure (decreasing rate Z) =2.0% of this invention tire, and excelled in pneumatic pressure 
retentivity. 
[0022] 

[Effect of the Invention] Lightweight-ization can be enabled maintaining required rigidity, since according to this 
invention it excelled in gas-proof permeability and low specific gravity and the ** nylon system alloy of high 
rigidity were applied to an inner liner and/or the bead section, and, moreover, pneumatic pressure retentivity can 
be improved. Moreover, since the amount PE sheet of super-macromolecules is pasted up for the bonded 
structure of a nylon system alloy and a rubber layer on this nylon system alloy through MAH processing EPDM 
rubber and this amount PE sheet of super-macromolecules was pasted up on the rubber layer, it becomes 
possible to paste up a nylon system alloy on the rubber layer of a tire firmly, and it can lightweight-ize a 
pneumatic tire. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1] It is the half-section view showing one example of the pneumatic tire of this invention, 
[Description of Notations] 
3 Bead Section 5 Inner Liner 
7 Bead Filler 



[Translation done.] 
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mers New Development and Technology) : x — , 4f 
20 — 5 v^&l/^x-y^Xil., (A. K, Bhowmi 

k and H, L. Stephens) ^8 ^1^2 5 SMO)^ 1 {z 

A ( I I R, rc =2 7mN/m) . X^ U >- ^^'P 
U>v?X> = 7C^M^i*:=fA (EPDM. rc =2 8m 
N/m) . ^f^zJJx (N R, =3 1 mN/m) , ^ 

'j3/5iie;x>=fix (BR. rc =3 2mN/m) . 
U>~3?^ v?X>#%M^<*=fA (SBR. rc =3 3m 
N/m) 

[00 1 7] ^/c. <«flt*t«6<*D^^5=fAA^t>^d:'&lSa^ 
30 I*. ^^m^'^<Dmmtz^i)-ml7i^Ltz^:^^m^tirc t< 
ie:^L. |S;S5i^TS P E i>— h (rc =2 9mN/m) 

to^m^^m^tirc <o^t<:^^<u^ji&^x. mf&^ 
n<om^^=^&PB->-hizsci^^mmt3Lt}<i&'Fr^. 

— ha>j54* ( 1 2 5^C) laJt. $7^L < 1 3 0''C'-3 

PEV— hst, *fg?^<o:h'i'p>^TP>r<Dts;^55'T 

S P E i>— <t ^ s h ^-y-TflfttS^^^ c t 

5-3 5mN/m(Di^3H=fA^^^-r^)=fA|ifiE!^^fi& 
[O O 1 8] 

[^ssfly) '*<0 2ifiS(0**^5»-<-vzti>*itis^-cv^ 
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>T 1 ^1 SMSSPZ^U^E PDM^ 1 5mmgP3f)^^>>'d:^ 

■:^ -r p > r a -< A ^ ^> m ^ L <^ ' J — > -$! -< V $ S ft L . 
[o o 1 9] ^ :^i-~^^-)—si^^ ±fS,-t^D>ru 

Ux^U>36>t,Jif-SI9:^ 5 O m©'>— h<i:(D^®lc. 
MP-06 1 O) (01. OMS%>^ JU^;U^+1t>J§;"S 

20kg/cm2 (0*DffT. 1 5 0**C-C2 O^^PaltOfSftL 

C0020] Ctt^ 2li^(0**^^-<V<?:tt5g^^<V 
lzr>i^x^ ^^h.^•;h.><>:^— ^-f':^— K:7-r^— 
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Coo 2 1] ^^T^-^^^/Ml^i^-Cy -/3^ rclHl^^ 
t =B^Fb1 (B).. y=rtff 0:91Sl*JBE/ 2 . O) t 

^^^fcycDrtttiST^ (Z) ^T^lz^-DXWth'r 

Z (%/^) = ( 1 - e 'fi - X 1 o O 

10 ^(0««. tfcSg^-f-V<DWff(ST^ (Z) =2. 6%fC 
S*L. :**^^-rV<7)rtffigT^ (Z) =2. OOybX^ 
y. 3g^K«^14lrffinTL^fco 

[O O 2 2] 

<DT% :^'<P>^Ta-<^5»-<-V<D3'Aig(-3S@fcJg^ 

$-&^c<!:6<Bjsgfzni y. ^siAy ^-<v^gs^b-r^ 

3 t'— K«B 5 -O^h— 

30 7 K:7-f^— 
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